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RESUMO
Os animais podem fornecer bons indícios sobre novas 
fontes de remédios. Os pesquisadores têm observado 
diferentes espécies buscando e usando substâncias de 
modo a melhorar sua saúde. Este comportamento foi de-
nominado de auto-medicação animal, ou zoofarmacog-
nosia. Este artigo apresenta uma breve revisão sobre o 
tema e chama a atenção para estudos futuros, especial-
mente considerando a diversidade faunística brasileira. 
Palavras-chave
Ecologia Química. Farmacologia. Etologia.
ABSTRACT
Animals can give good indications on new sources 
of medicine. Field researchers have observed diffe-
rent species of animals seeking and using substances 
in order to enhance their own health. This behavior 
was called as animal self-medication, or zoopharma-
cognosy. This article presents a brief review on the 
subject and calls attention for future field studies, es-
pecially considering Brazilian faunal diversity. 
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RESUMEN
Los animales pueden dar buenas pistas sobre nuevas 
fuentes de medicamentos. Los investigadores han ob-
servado diferentes especies que buscan y el uso de sus-
tancias para mejorar su salud. Este comportamiento se 
denomina auto-medicar a los animales o zoofarmacog-
nosia. En este artículo se presenta una breve revisión 
sobre el tema y se apunta a futuros estudios, sobre todo 
teniendo en cuenta la diversidad de fauna en Brasil.
Palabras clave
Ecología Química. Farmacología. Etología.
1 Introduction
When the problem is to discover new chemicals, it 
would be useful to observe wild animals (and domes-
ticated ones too) as well as carrying out randomized 
prospection on rainforest plants, or interviewing indi-
genous peoples about their traditional healing know-
ledge and practices, since animals can give good indi-
cations about new sources of medicines (HUFFMAN; 
VITAZKOVA, 2007; MASI et al., 2011). According to 
primatologist Michael Huffman, “the probability that 
animals may have something to teach us about the 
medicinal use of plants is quite high” (BISER, 2006). 
Field researchers have observed different species of 
animals seeking and using substances in such a way 
as to enhance their own health. This behavior was cal-
led as animal self-medication. 
In general, animal self-medication has been clas-
sified into two types: preventive (prophylactic – act of 
using nature’s medicinal resources without any symp-
toms of infection or before infection), and curative 
(therapeutic – act of using nature’s medicinal resour-
ces only after infection or illness). According to Huff-
man and Vitazkova (2007), the study of self-medica-
tion is devoted to understanding how animals respond 
to potential threats to their health and reproductive 
fitness and how these behaviors are maintained wi-
thin a population. It is important to take into account 
that the scientific study of animal self-medication is 
not based on an assumption that animals possess an 
innate ‘wisdom’ by which they flawlessly know what is 
good for them. Instead, self-medication strategies are 
survival abilities honed by natural selection (ENgEL, 
2005; HUFFMAN, 2001).
The term ‘zoopharmacognosy’, or the animal un-
derstanding of drugs, was readily applied to the great 
apes which appear to show an intention of purpose 
in their medication. In the beginning, this ethologi-
cal phenomenon was linked to the eating habits of 
animals, and so it was considered as the study of the 
non-nutritional use of plants’ pharmacoactive consti-
tuents by animals (ROdRígUEZ; WRANgHAM, 1993). 
However, as stated by Engel (2002), it is often difficult 
to differentiate between behaviors that are nutritional 
and those that are medicinal, because the separation 
is ‘artificial’. According to Huffman (1997), the basic 
premise of zoopharmacognosy is that animals utilize 
plant secondary compounds or other non-nutritional 
substances to medicate themselves. 
Many carnivores, including dogs and cats, will now 
and again chew a particular plant species. For exam-
ple, grass-eating stimulates either retching or the 
rapid expulsion of worms in diarrhea. This behavior, 
which often puzzles pet owners, may be an attempt 
to self-medicate against bacteria or perhaps parasi-
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tes. By following wild animals, especially those that 
are sick, field biologists have begun to draw up lists 
of plant species that may have healing properties of 
pharmaceutical interest (AMARAL et al., 1998; HUFF-
MAN et al., 1998a, 1998b; BEATTIE; ERHLICH, 2001). 
Bears, deer, elk, and various carnivores such as coyo-
tes, foxes, and cougars have all been observed to seek 
out and consume specific plant species, and these 
observations have been interpreted as the use of me-
dicinal plants by wild animals (Table 1). Whether or 
not watching animals will prove to be a useful method 
of discovering new medicinal plants remains to be 
seen (gOTTLIEB et al., 1996; gIBBS, 1996). It is worth 
mentioning that folk medicine culture is often alleged 
to have its roots in observations of animal behavior 
(MARTIUS, 1939), as many field researches point out 
that indigenous tribes and early peasants discovered 
the rudiments of their ethnomedicine in the healing 
plants sought out by sick animals (ENgEL, 2002).
As Johns and duquette (1991) say, a pharmacopha-
gous behavior uses non-nutrient components that are 
inevitably present in the diet in a beneficial way; in cer-
tain circumstances, obtaining these benefits becomes 
the primary reason for ingestion a substance. Chim-
panzees, for instance, have been reported to consume 
several plant species containing sesquiterpene lacto-
nes for curative purposes (ROBLES et al., 1995). These 
authors have discussed recent in vivo antitumor studies 
with parthenin (isolated from Parthenium hysteropho-
rus L.) and eupatoriopicrin (the principal sesquiterpene 
lactone in Eupatorium cannabinum L.), as well as the 
antiulcer activity of dehydroleucodin (isolated from 
Kaunia rufescens Lund ex de Candolle), and the car-
diotonic activity of helenalin (Arnica montana L.). 
Nutrients and toxins are encountered together in 
the diets of animals, and they interact to affect nutri-
tional status. But how do animals acquire that habit? 
Individuals not only have to choose the correct plant, 
but they also have to know which parts of the plant to 
ingest and how to obtain them (BEKOFF, 2006). Naive 
individuals may have the empathic abilities to choose 
what they see others eat when they are sick. Infants 
have been observed to imitate their mothers imme-
diately after they have fed on a particular medicinal 
plant. Naive apes may also try different foods when 
they are ill, and when they feel better they associate 
their improved health with a particular plant. Human 
infants regularly make these associations in the ab-
sence of knowing they are doing so (BEKOFF, 2006).
Notwithstanding, zoopharmacognosy is beyond the 
pharmacophagous behavior. It involves fur-rubbing and 
geophagy as well. The subject of self-medication in wild 
animals remains controversial because the evidence is 
mostly circumstantial or anecdotal, but there are many 
purported examples. Researchers from different scien-
tific fields, such as animal behaviorists, ecologists, 
pharmacologists, anthropologists, geochemists, and 
parasitologists, are all exploring the possibility that 
many animal species use plants, soils, insects, and 
fungi as medicines in ways that guard against future 
illness (preventive medicine) and/or relieve unpleasant 
symptoms (curative medicine).
This article presents a brief review on the subject 
and calls attention for future field studies, especially 
considering Brazilian faunistic diversity. 
2 Anti-parasites 
Reports of the highly unusual way that wild chim-
panzees eat leaves from the genus Aspilia (Compo-
sitae) provide the most convincing evidence for self-
-medication in a nonhuman animal. Janzen (apud 
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HUFFMAN, 1997) was the first to suggest that the 
incidental ingestion of secondary plant compounds 
by non-human primates and other animals may help 
to combat parasites. In 1985, Eloy Rodríguez and Ri-
chard Wrangham showed that thiarubrine-A was the 
active chemical (against intestinal nematode parasi-
tes) in the Aspilia leaves that wild chimpanzees seek 
when they have upset stomachs (SEgELKEN, 2006). 
According to these authors, the queasy chimps pick 
Aspilia leaves and roll them around in their mouths, 
rather than chewing, before swallowing the capsule-
-like leaves whole. They swallow as many as 15-35 As-
pilia leaves at a sitting, particularly in the rainy season 
when parasitic larvae abound and there is increased 
risk of infection (BISER, 2006). Aspilia also may have 
some anti-bacterial effect and is very useful against 
tumors. Chimpanzees have learned to distinguish 
between harmful plant parts and parts that contain 
beneficial compounds. This behavior is learned from 
other group members, which allows the group to be-
nefit from the experience of an individual.
The fruits of Aframomum angustifolium (Sonn.) K. 
Schum. (Zingiberaceae) are commonly ingested by chim-
panzees, bonobos, and gorillas across Africa (HUFFMAN, 
1997). Laboratory assays of homogenized fruit and seed 
extracts show significant anti-microbial activity. 
Along with whole leaf-swallowing, bitter leaf-
-chewing is another method to get rid of parasites. It 
was noted that infection of parasites drops noticea-
bly after chewing leaves of pith (Vernonia amyddali-
na del., Compositae). Chemical analysis has revealed 
sesquiterpene lactones and new steroid glucosides 
with antiparasitic activity against Schistosoma, Plas-
modium and Leishmania (HUFFMAN et al., 1996; JA-
COBS, 2006). This plant is not consumed at a regu-
lar basis by chimpanzees, but when it is eaten, it is 
often in small amount by those apes that appear ill 
(BISER, 2006). V. amygdalina has more than 25 kno-
wn medicinal uses among the peoples of sub-Saharan 
Africa, about half of them for intestinal and parasitic 
ailments. As Huffman (1997) points out, the noted re-
covery time of 20-24 hours after bitter-pith chewing 
in chimpanzees is comparable to that of local human 
inhabitants, the Tongwe, who use cold concoctions of 
this plant as a treatment for intestinal parasites, diar-
rhea, and stomachaches. Indeed, the sesquiterpene 
lactones present in this species and a number of other 
Vernonia species are well known for their anthelmin-
tic, antiamoebic, antitumor, and antibiotic properties. 
The anubis baboons (Papio anubis Lesson, 1827) 
and hamadryas baboons (Papio hamadryas Linnaeus, 
1758) in Ethiopia use fruits and leaves of Balanites 
aegyptiaca del. to control schistosomiasis (RAMAN; 
KANdULA, 2008). Its fruits contain diosgenin, a hor-
mone precursor which presumably hinders the deve-
lopment of schistosomes (LOZANO, 1998).
Indeed, antiparasitic behavior occurs in animals 
ranging from arthropods to primates, and is undoub-
tedly the product of a long evolutionary process (HU-
FFMAN; VITAZKOVA, 2007).
3 Reproductive remedies
Female muriqui monkeys (Brachyteles arachnoides 
É. geoffroy, 1806) from Brazil, just before the mating 
period, prepare themselves to that occasion by eating 
the leaves of Apuleia leiocarpa (Vog.) JF Macbr. and 
Platypodium elegans Vog., and the fruits of Enterolobi-
um contortisiliquim (Vell.) Morong. The first two plants 
contain isoflavanoids, which are compounds similar to 
estrogen. These chemicals may increase estrogen lev-
els in the body, thereby decreasing fertility. The latter 
plant contains a precursor to progesterone called stig-
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masterol, which increases the monkey’s chance of be-
coming pregnant (BISER, 2006). Another amazing find-
ing involves the possible influence of diet on the sex of 
offspring among Costa Rican mantled howler monkeys 
(Alouatta palliata gray, 1849). 
African elephants (Loxodonta africana Blumen-
bach, 1797) seek a particular tree of the Boraginaceae 
family, possibly to induce labor. In addition, Kenyan 
women brew a tea from the leaves of this tree to in-
duce labor (BISER, 2006). 
4 Fur-rubbing
A great number of animals seem to have found 
techniques to get rid of external parasites by rubbing 
substances on their skin or line their nests with them 
(BONALUME NETO, 1993). On the southeastern edge 
of the Nicoya Peninsula, Costa Rica, white-faced ca-
puchin monkeys (Cebus capucinus Linnaeus 1758) 
break open the fruits of certain species of Citrus and 
rub the pulp and juice into their fur (BAKER, 1996, 
1997). They also tear stems, leaves, and seed pods 
from Clematis dioica L., Piper marginatum Jacq., and 
Sloanea terniflorastems, respectively. They mix these 
pungent plants with saliva and vigorously rub them in 
as well. Native people use three of the plant genera 
they select – Citrus, Clematis, and Piper – to treat skin 
irritations or repel insects.
North American brown bears (Ursos arctos Lin-
neaus, 1758) reportedly make a past of osha roots (Li-
gusticum porteri Coulter and Rose, Umbelliferae) and 
saliva, running it through their fur to repel insects or 
soothe bites. This plant, locally known as bear root, 
contains 105 active compounds, such as coumarins 
that may repel insects when topically applied. Navajo 
Indians are said to have learned to use this root me-
dicinally from the bear for treating stomachaches and 
infections (BISER, 2006). As the ethnobotanist Sigst-
edt says, “I learned from them (American Indians) the 
legend that the bear, a generous divine being in their 
tradition, gave them osha a gift – a medicinal plant 
of great importance” (ANdREWS, 2005). American 
Indigenous communities who live close to the plant’s 
natural habitat use its root as a headache remedy, as 
a fungicide, as an insecticide, and for numerous other 
complaints (ANdREWS, 2005). Sigstedt argues that 
“the Native Americans were such excellent scienti-
fic observers that they were aware that the bear was 
using the plant, and they were probably scientifically 
accurate when they included these observations in 
their stories”. 
White-nosed coatis (Nasua narica Linnaeus, 1766) 
of Barro Colorado Island in Panama take the menthol-
like smelling resin from freshly scraped bark of Trat-
tinnickia aspera (Swart) (Burseraceae) and vigorously 
rub it into their own fur and/or that of conspecifics 
in order to kill ectoparasites such as fleas, ticks, and 
lice, as well as biting insects such as mosquitoes 
(HUFFMAN, 1997). A chemical study of the resin 
has revealed the presence of the triterpenes α- and 
β-amyrin, the eudesmane derivative β-selinene, and 
the sesquiterpene lactone 8β-hydroxyasterolide (RO-
BLES et al.,1995). 
More than 200 species of song birds wipe ants 
through their plumage (ENgEL, 2005). Birds take ants 
in their bill and wipe them vigorously along the spine 
of each feather down to the base. Other times they 
roll in ant hills twisting and turning to allow the ants 
to crawl through their feathers. The most commonly 
ants used by birds are those which spray formic acid. 
In laboratory tests, this acid is harmful to feather lice. 
Its vapor alone is enough to kill them. According to 
the biologist Larry Clark, European starlings (Sturnus 
vulgaris Linnaeus, 1758) protect themselves from a 
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myriad of possible infections by lining their nests with 
select fresh plants (BISER, 2006). Wild carrot (daus-
cus carota L.), for example, contains the steroid B-
sitosterol, a compound that repels mites and inhibits 
their egg-laying abilities. This compound is also found 
in leaves of the margosa tree (Azadirachta indica A. 
Juss.), from which house sparrows (Passer domesti-
cus Linnaeus, 1758) often gather material to line their 
nests, and which some Native Americans employ as 
a tick repellent. These birds have also been observed 
to change from neem to quinine-rich leaves of Krish-
nachua tree (Caesalpinia pulcherrima [L.]Sw.) during 
an outbreak of malaria. Quinine controls the symp-
toms of malaria and scientists wonder whether the 
sparrows were selecting leaves to deal with malarial 
symptoms (ROUNAK et al., 2011). 
Although anting was first recorded in birds, ant nests 
are also sought by squirrels, cats, and monkeys who roll 
in them for similar relief (HAUSER, 1964). According to 
Zito et al. (2003), owl monkeys (Aotus spp.) rub highly to-
xic millipede secretions into their bodies during the hu-
mid wet season when insect bites (particularly mosquito 
bites) are ferocious. These secretions contain powerful 
insect repellents called benzoquinones. Birkinshaw 
(1999) reports the use of millipedes by black lemurs. 
5 Geophagy
geophagy can be understood as a component of 
the pharmacophagous behavior of animals that is the 
basis for the phenomenon of medicine that is essen-
tial to all human cultures (JOHNS; dUQUETTE, 1991). 
Macaws, parrots, tapirs, forest elephants, colobus 
monkeys, mountain gorillas, chimpanzees, as well as 
many human beings seek out and eat clay, which ab-
sorbs intestinal bacteria and their toxins and allevia-
tes stomach upset and diarrhea (BOLTON et al. 1998). 
Kaopectate™, a pharmaceutical commercially sold 
to treat gastrointestinal upset and other intestinal 
ailments, uses a type of clay as its active ingredient 
(WILLIAM et al., 2000). 
Red colobus monkeys (Procolobus pennantii ki-
rkii Waterhouse, 1838) on Zanzibar Island, Tanzania, 
prefer leaves of the exotic Indian almond and mango 
trees, which leaves are high in protein as well as are 
high in secondary compounds called phenols. These 
substances interfere with the monkeys’ digestion. 
They counteract the toxicity of the leaves by consu-
ming charcoal from charred stumps, logs, branches, 
and from human kilns (STRUHSAKER et al. 1997). It 
was known later that charcoal had a high adsorptive 
capacity for phenols. Although charcoal eating is re-
latively rare, soil consumption, or geophagy, occurs 
widely among many primates (MAHANEy et al. 1996; 
MUELLER, 1996; KNEZEVICH, 1998). Clay and char-
coal have large adsorptive surface areas enabling 
them to buffer the stomach against toxic compounds. 
Worldwide, people also use charcoal to inactivate le-
thal substances and prevent intestinal infections (BI-
SER, 2006). 
South American mantled howler monkeys (A. 
palliata) appear not to suffer from tooth decay. Their 
diet is low in sugar and includes large numbers of ca-
shews, which are high in phenols and known to inhibit 
the bacteria most responsible for tooth decay. 
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6 Antivenoms 
In Brazilian folklore peasant communities tell 
about how some lizard species fight against ve-
nomous snakes and beat them without suffering 
from their venom. According to these anecdotal ac-
counts, lizards such as Tupinambis spp. (Portugue-
se: teiú) go for a particular root (teiú’s root) every 
time they are bitten by the snake, and come back to 
fight against it until they kill it. Amongst the herbal 
species listed in these folk stories, we have Jatro-
pha elliptica M. Arg (Euphorbiaceae). People use 
this plant as medicine for the treatment of snakebi-
tes, rheumatism, venereal diseases, as well as anti-
-inflammatory, fortifier, and anti-syphilis (Silva et 
al., 1998).
Pliny the Older has already recorded the use of 
herbs by some lizards when they fight with snakes 
(MARIA y CAMPOS, 1979). 
A folkloric story from India tells about how the me-
dicinal use of a local plant was discovered. According 
to this folk wisdom, a red-wattled lapwing (Vanellus 
indicus Boddaert, 1783) drove away a venomous 
snake, which was after its nest, throwing small twigs 
towards it. gradually the snake lowered its head and 
retreated. A woman who was passing by realized that 
the twigs were taken from Indoneeasiella echioides 
(L.) Screem. (Acanthaceae). Thus the antiophidic use 
of this plant was discovered (TOPNO, 1999).
7 Getting high
Animals other than ourselves also seem incli-
ned to ingest, and overingest, foods with mind-
-bending properties (ENgEL, 2002). This author 
says, for instance, that the ancient Mayans are 
thought to have stumbled onto a powerful narco-
tic by watching bees. But we are alone in treating 
plants to rid them of secondary compounds. We 
are the only animals to boil, dry, bake, microwa-
ve, soak, and otherwise process plant to enhance 
their edibility. We are the only cooks on the planet! 
(ALLPORT, 2000). 
For this reason, modern human diets lack both the 
amount and the diversity of several medicinal plant 
compounds, many of which have been largely bred out 
of our domesticated food plants.
8 In Conclusion
 Further exploration in the field of zoopharmacog-
nosy would teach us more about behavior, botany, and 
medicine, all areas in which we may apply our kno-
wledge to benefit future generations – but without 
wildlife or habitats, there will be little to study (BI-
SER, 2006). Three of the greatest constraints on field 
investigations of self-medicative behavior are 1) the 
unpredictability of the behaviors’ occurrence, 2) un-
reliability of being able to consistently follow and ob-
serve sick individuals over time, and 3) restraints on 
experimental manipulation (HUFFMAN, 1997). 
As Huffman (2003) stands out, “Phytochemical 
studies have demonstrated a wide array of biologi-
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cally-active properties in this medicinal plant species. 
In light of the growing resistance of parasites and pa-
thogens to synthetic drugs, the study of animal self-
-medication and ethno-medicine offers a novel line of 
investigation to provide ecologically-sound methods 
for the treatment of parasites using plant-based me-
dicines in populations and their livestock living in the 
tropics”.
Since Brazil presents a huge diversity in animal 
species, we should expect good indications of new 
potential drugs from their self-medication behavior. 
In this regard the study of pharmacophagous habits is 
supposed to be thought as a significant research area 
in order to fill the blank in our knowledge on the use 
of natural medicinal substances by animals.
Furthermore, the material here presented aims to 
give a contribution for a wider and more critical dis-
cussion on the conservation biology, health public po-
licies, sustainable management of natural resources, 
bioprospection, and patents.
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Table 1. Some examples of wild animals with reported self-medication behavior.
Animal species Source of remedy Indication
Baboon Balonites spp. fruits Against schistosomosis
Papio hamadryas Linnaeus, 1758
Chimpanzee Aspilia spp. leaves It contains antimicrobials that act 
against fungi and bacteria
Pan troglodytes Blumenbach, 1799 Anti-parasite and for digestive sys-
tem
Vernonia spp. leaves
Used for intestinal disorders
Lippea picata leaves
Ficus exasperata Vahl. leaves Anti-microbial (bacteria and fungi)
Commelina ssp. leaves Anti-microbial of general use
European starling Several volatile vegetation Anti-parasite
Sturnus vulgaris Linnaeus, 1758
Mountain gorilla Aframomum angustifolium fruits Antibiotic
Gorilla gorilla beringei (Matschie, 
1903)
 
Ursina howler monkey Unknown plants Birth control and sex ratio choice
Alouatta ursine (Humboldt, 1815)
Reindeer Amanita muscaria 
(L. ex fr.) Hooker Inebriant
Rangifer tarandus Linnaeus, 1758
Brown bear Ligusticum porteri root Against external parasites
Ursus arctos (Linnaeus, 1758)
Sloth bear Madhuca spp. flowers Inebriant
Melursus ursinus (Shaw, 1791)
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